Objective: Sepsis and severe sepsis (sepsis accompanied by acute organ dysfunction) are leading causes of death worldwide. In this study, our aim was to investigate utility of biomarkers commonly used in diagnosis of sepsis in discriminating these two entities. Methods: Two-hundred and three patients involved were divided into 2 subgroups as sepsis and severe sepsis according to Surviving Sepsis Campaign: International Guidelines for Management of Severe Sepsis and Septic Shock: 2012. Then groups were compared according to clinical and laboratory (including C-reactive protein (CRP) and procalcitonin (PCT) levels) characteristics. Results: Of 203 patients included into the study, 124 (61.1%) were male and 79 (38.9%) were female. The most common reason for sepsis was urinary tract infection (n=64, 31.5%), followed by catheter infection (n=16, 7.9%) and pneumonia (n=14, 6.9%). Escherichia coli was the most common agent in both blood and urinary cultures. Majority of the patients were treated with ceftriaxone (n=33, 16.3%), followed by meronem/dapson (n=25, 12.3%). In both groups, CRP and PCT levels were high, even higher in severe sepsis group. However, any statistical significance could not be determined between groups. Mortality rate in sepsis patients was 6.4%. Conclusion: Plasma levels of both markers elevate in sepsis and severe sepsis. It was determined that CRP and PCT is higher in severe sepsis than in sepsis. However, the difference is not statistically significant. Plasma levels of CRP and PCT are not useful in differential diagnosis of sepsis and severe sepsis. Keywords: C-reactive protein, procalcitonin, sepsis, severe sepsis, Emergency department 
INTRODUCTION
One of the most challenging tasks in critical care medicine is the treatment of serious infection related multiple organ dysfunction, termed in general as sepsis, severe sepsis, and septic shock. However, sepsis means a very heterogeneous patient population, which varies in etiology and severity; therefore, universally applicable diagnostic criteria and treatment algorhythms are difficult to be defined 1 . Sepsis still represents a major cause of morbidity and mortality in critically ill patients despite the use of modern antibiotics and resuscitation therapies 2 . There is a lack of early diagnosis and timely intervention for sepsis in the emergency department (ED), and recent interest has focused on biomarkers for early diagnosis, risk stratification, and evaluation of prognosis of sepsis 3 . C-reactive Protein (CRP) is a protein produced in response to infection and/or inflammation and it is widely used in clinical tests to diagnose and manage patients with sepsis. This biomarker is an acute phase reactant whose synthesis in the liver is upregulated by IL-6.The CRP's role during acute inflammation is not entirely clear and it may bind the phospholipid components of microorganisms, facilitating their removal by macrophages 4 . Procalcitonin (PCT) is a prohormone (peptide precursor) of calcitonin that is released by parenchymal cells, including liver cells, kidney cells, adipocytes, and muscle cells in response to bacterial toxins, leading to elevated serum levels (up to 5000-fold) within 2 to 4 hours; in contrast, procalcitonin is downregulated in patients with viral infections 5 . In this study, our aim was to investigate clinical and laboratory characteristics sepsis and severe sepsis patients and search for utility of CRP and PCT levels in differential diagnosis of sepsis and severe sepsis in ED. Severe sepsis definition = sepsis-induced tissue hypoperfusion or organ dysfunction (any of the following thought to be due to the infection) Sepsis-induced hypotension Lactate above upper limits laboratory normal Urine output < 0.5 mL/kg/hr for more than 2 hrs despite adequate fluid resuscitation Acute lung injury with Pao2/Fio2 < 250 in the absence of pneumonia as infection source Acute lung injury with Pao2/Fio2 < 200 in the presence of pneumonia as infection source Creatinine > 2.0 mg/dL (176.8 μmol/L) Bilirubin > 2 mg/dL (34.2 μmol/L) Platelet count < 100,000 μL Coagulopathy (international normalized ratio > 1.5)
METHODS

RESULTS
Of 203 patients included into the study, 124 (61.1%) were male and 79 (38.9%) were female. When medical histories of the patients were investigated, it was determined that 169 (83.3%) had hypertension (HT), 93 (45.8%) had coronary artery disease (CAD), 62 (30.5%) had Diabetes Mellitus (DM), 51 (25.1%) had chronic kidney disease, 26 (12.8%) had chronic obstructive pulmonary disease (COPD). When etiologic factors of the patients were investigated, it was determined that the most common reason for sepsis was urinary tract infection (UTI) (n=64, 31.5%). It was followed by catheter infection (n=16, 7.9%) and pneumonia (n=14, 6.9%). Positive blood culture was obtained in 131 patients (64.5%) and the most common agent was Escherichia coli (E coli) (n=18, 8.9%), followed by Metisilin-sensitive Staphylococcus aureus (MSSA) (n=7, 3.4%) and Klebsiella pneumonia (K. pneumonia) (n=5, 2.5%). In urinary cultures of the patients, the most common agent was found to be E. coli (n=34, 16.7%). In catheter cultures, E. coli and MSSA were the most common etiologic agents (n=5,2.5%). Most of the patients were treated with ceftriaxone (n=33, 16.3%), followed by meropenem/dapsone (n=25, 12.3%). Mean length of stay in the hospital was 10.8±7.5 days.
Despite treatment, 13 patients have died in study period. Mortality rate was found to be 6.4%. Characteristics of all patients included in the study are summarized in table 3. When groups were compared according to their vital signs, any statistical significance could not be determined. Our results revealed that severe sepsis was statistically significant among males (p=0.024). When patients were compared according to comorbidities, medical history, antibiotic use and response to antibiotherapy, any statistical significance could not be determined. Additionally, comparison of groups according to agents in blood, urinary and catheter culture reproduction did not reveal any statistically significance.
Comparison of laboratory findings of groups did not reveal any statistical significance. In sepsis and severe sepsis groups, mean values of CRP and PCT were found to be 134, 184 and 6.2, 19.7, respectively (normal range for CRP: 0-5 mg/dL and PCT: 0-046 ng/ml). Both CRP and PCT levels were found to be higher in severe sepsis group. However, when groups were compared, any statistical significance could not be determined. See table 4 for comparison of CRP and PCT between groups. 7 . Even though it is known that urinary tract infections are more common among females 8 , our study revealed that majority of the patients with sepsis were male. This mechanism may be explained by the protective role of female sex hormones against infections. It was previously reported that genitourinary infections are the third cause of infection 9 . In our study, genitourinary infections were found to be the most common reason for sepsis. This may be associated with the fact that our hospital serves as an advanced center and admits neglected elderly patients from other hospitals. It was also reported that respiratory tract infection, particularly pneumonia, is the most common cause of sepsis, and associated with the highest mortality. However, the relative importance of pneumonia has decreased over time. Men and alcoholics are particularly prone to developing pneumonia, while genitourinary infections are more common among women. Other common sources of infection include abdominal, skin, and soft tissue, device-related, central nervous system, and endocarditis 9 . In our study, respiratory tract related sepsis was the third common cause of sepsis. Presence of an advance Chest Diseases Hospital in Çorum may be the reason of reduction in lung-related sepsis. High frequency of device related sepsis, particularly dialysis catheter, may be related to lack of information of patients and their relatives about the importance of dressing at home. Also, there may be a negligence in early recognition of infections at the catheter site. Staphylococcus aureus (20.5%), Pseudomonas species (19.9%), Enterobacteriacae (mainly E. coli, 16.0%), and fungi (19%) are known to be the most common microbial agents responsible for sepsis development 9 . Recently, it has been reported that main agent isolated from catheter induced UTIs is E. coli 10 . Since UTI was found to be the most common source of sepsis in our study, E. coli was the most common organism in urinary and blood cultures. Surprisingly, even in catheter culture, E. coli was the most common agent. Contamination of catheter site with urine in neglected patients may be the reason for this finding. One of the most used assays in sepsis diagnosis is a positive blood culture. However, this diagnostic tool has its limitations because of the delay in the time for results and the issue that positive blood cultures are not present in a majority of cases 11 . We know that less than one half of the patients who have signs and symptoms of sepsis have positive blood culture or other microbiological proof of an infectious focus 12 . In our study, positive blood culture was obtained more than half of the patients with sepsis. Relatively high number of positive blood cultures may be associated with the fact that blood cultures have been obtained in the early stage before antibiotherapy. Additionally, lower contamination rates in our study may be the reason for accurate diagnosis. Treatment of sepsis and severe sepsis includes broad-spectrum antibiotics, administration of 30 mL/kg crystalloid for hypotension or lactate >4 mm/L, and vasopressors 6 . The use of early and appropriate antibiotic therapy is crucial to improved survival rates in severe sepsis and septic shock. Early antimicrobial therapy along with other supportive resuscitation goals should be achieved to avoid the further development of cellular dysfunction, tissue injury, and overwhelming inflammatory response 13 . Low mortality rate in our study may be associated with rapid antibiotic and fluid therapy initiated in the ED. Diagnosis and initiation of therapy remains a clinical decision by assessing the patient's history, possible symptoms of infection, and development of acute organ dysfunction. However, biomarkers can aid and shorten this decision process when taking into account the shortcomings of biomarkers. Procalcitonin is currently the most investigated biomarker for this purpose and the only biomarker which has been integrated into treatment algorithms 14 . Recently, the biomarkers used as diagnostic criteria for sepsis, plasma CRP or PCT levels more than 2 standard deviations (SD) above the normal value, are now part of the inflammatory variables which, together with infection, whether documented or suspected, constitute a definition of sepsis 6, 15 . Even though importance of CRP and PCT tend to decrease in recent guidelines, they are being widely used for diagnosis of sepsis in clinical practice. Procalcitonin differentiates bacterial infections from systemic inflammatory response of other etiologies with higher sensitivity and specificity compared to CRP 16 . C-reactive Protein is a biomarker of inflammation, not of infection. C-reactive Protein is highly sensitive but lacks specificity. Moreover, there are few interventional studies evaluating its true added diagnostic value in the emergency unit, thus preventing the use of CRP as a biomarker of infection. Serum PCT dosage is more specific for diagnosis of bacterial infection. Procalcitonin levels do not increase or increase only slightly in non-bacterial inflammatory syndromes. Procalcitonin also provides prognostic information and risk stratification assessment in the emergency unit 17 . In our study, we determined that plasma levels of these two biomarkers elevate in both sepsis and severe sepsis. Additionally, plasma levels of PCT were higher when compared to plasma levels of CRP. However, our results revealed that there was not a statistical significance between groups. Even though CRP and PCT are useful in diagnosis of sepsis and severe sepsis, it may not be used in differential diagnosis of these two clinical conditions. For differential diagnosis, following recent algorithms seems to be more useful. Mean length of stay in our study was found to be 10.8 days. Some authors found improvement in secondary outcomes in septic patients, such as reduced infectious complications and length of hospital stay, but the relevance of these findings in the face of potential harm is unclear 6 . It was reported that hospital length of stay in sepsis has reduced without affecting mortality 18 . We suggest to reduce length of stay in hospital and duration of mechanical ventilation in patients with sepsis in order to prevent nasocomial infections. There seems to be an increase in the incidence of sepsis, with mortality rates of 20-50%, and according to recent data from the United States, sepsis is the single most expensive reason for hospitalization at present 19, 20 . In our study, mortality rate for sepsis was found to be lower probably due to advanced techniques and guidelines used for both diagnosis and treatment of sepsis. Limitations of the study Major limitation of our study is that we could not compare two groups according to other biomarkers of sepsis. Comparison of plasma levels of lactate and/or presepsin may be significantly different between groups. Another limitation of our study is inadequacy of all laboratory findings of the patients due to lack of appropriate patient records.
CONCLUSION
Differential diagnosis of sepsis, severe sepsis and septic shock remain to be a clinical challenge for both ED and Infectious diseases specialists. Differential diagnosis of these conditions are mainly based on updated guidelines. Search for an ideal biomarker for discriminating severe sepsis from sepsis still continue. Our results revealed that, even CRP and PCT are useful in diagnosis of sepsis, their utility in differentiating severity of sepsis is limited.
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